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^ 3TTRr| 3TR 
RRRt # ifRFTH 
RR ^1l|R I 


% WTtH 

fft^RT ft fftp^T, ft#f^lftf ^ 
ft nfttFf ft 




J'Hirdil'i efft 




^lldchi 


W\ ft ' r rfcT ft ftw wfefpr ww ft ^jft 
cftP^d fftgJFT °b I Ph°& cbtH ft Fft ■H c \ c \ 

ftf ft 8ft I ftftffttf ft ftl ft ftfftR 

fftlFT ^T ^ftftcT 3JSWT ^ fftRTI 


o. 


/ 3J^ ; ^R FTT 

^Ff 'fFT ftft ft 
<rj$cbdl 13TT 
T^rTT f? 


F^ft 1 %rr ^ HlPd«b ftl 


ftfft ft 3^f^Mch q^cdld ft ftt wfr ^FT 
ft 3^|c|^chcll H$dl ft -ftft Rch fft 
( fftTFT 3T^WT ft ) ft TffcT ftt, ~m ftf 
ft RFFT ft ^TFf T^T ftr ft ftcFi ddl I 


3tH yfti 

fftft. 


ftFT 
«b$di ft 

% ftt 
fttft 
^ift 

■fftrftr ft? 


c§ 


'oHIT 31FT ftSTT *ifn R' 
Tt t\ *nt ff3T' 
^rfrT t sft, tt *ft SRqefit 
^ ■Rf^Fr -^ff ttnri 

Sinffct) ^ift 'FT ^TMl'teh 
'Mdc'IM rjm ■R^TFT ttnT tl I / 


tttftpt ■% TrfcT ^ ttftw -fe^RT <*N<Ph<*'H ^ tfeeT 
■^T Tttt ftt^t ^vTt t ^?[cT W'K yifafl ^1 


j'lHlfHiil efft 
^TTT 'Ft 

^ tl 




ft, 3tr 
/3TTT f|4)ff|A|V 
Tltt t, tt 
far 

ebTLHpHcbW tt 
W tl 


afa ^ ^ fRt fwmi 


ftSTT ' T rfrT ^TT[3Tf’ ^>t e^tl at^FSfT tl 
fen'll ftt frsrr ' i Tft t ^wt % fttt 
f«t>tl ®h$PI ( w wr ) '^tt aiic)^ti«hai 

^ tl 




3 


fftrnr 3 t^stt ft fftr ftr ft ft wrcr 
3T^FTT ftl RSpR ftr fftft "ftr fft^TFT 
3^STT ft TWti ft ft ft fft ' r rFrf ft ft 
t<am ft ft ft 1 3?ft 3}RT ftt ftfl 


RrlMti ft "doft 
FTFTt ^RT R^cT 

^Mftt ft 
Rft^T ft 
fl 


f ^cr RTFf clftf 

^Tft Tft 
ft? 




/ ftnp‘ ^rfr, 

] rf^i 

\t>cb R 




WRI y 


ftfttfftft ft ft^TT ^ ft 3R7ft fftlTT 
3r^cftch-i 3 tr ?rft fti fttrr 3 trttt rt ^rtri 
’3F^T fft^RT ftPdch 2TT 3ftr ftf^T mrnTT3ft 
■ftr cbl-irll §TT ? WRT Frrft ft fftftl 

^1 K u 1 1 3TT "fttl ^rft ft fft ^ rK "ftt FTF 
ftwn 


ftfttfftftt ftr ftft rt fftnr ft ^ ftift ^ft fftr rt 
ftl Pd chi ft Pfl<4M wr 


^TTT FFTTTT RTT 
^Ff ft 3TJRTF 
^ ft ft di 


r“ t 
l>t 


fl 


r^TTTT -t 3TFFT 4^mr 

^ tl 


IldlPdtl SFt ^IT f^RT Wl tntf 
FfT MN-41 ^FTT tt ^1 3iq% ^ 3lf^ 
f3^T TJ1' ®Rt WT t l®iam,l 

j'kflPdtl 3frr f^TPT ^ WFWF 31Tt t 
"too 'FJR 'Rtt tttt| if tt|tt ^TPT "qf^f ^ 

% 3frr t Jk'llP'ltl ^ -FITST f^t 7TTT 

oR^TT FIT hiwH FTPtl ^5TI% ^ ^TTT tt 
THl4^ricb WT Tl wlebK ft? TJS^t ftsiT 
■=Tff tl 





fct? % ^ 'dlfT 1% 'dl' 3M«h4>M 
't'^41«h ImsT ^TTST f'TSt ^ ybl«l^l 

^ig;i yqci SIN Tj4 ^ TTTT ^ Hi? 

h?8tt wr TTwf hj ■fjcRiwr fMt ir mPi^mi 

H?T^ ST I 


i*H> ^ f^WT «hml TTHlPdd W% HTT*? 2p rllctit % I^TT ^ 
frpTO ’em |TO TRsfr efiT% fm MpJMId PdeHU Hff SfTI TThTPH 
TT, '^T, TT^ MpUldld #TO '4r WTHH T*# # f^TT tNt TIT 
SIT I TTR 3UfeWT TT^T TJTT ddlPw-, Pn^l-d PdebPfld %HT, 3ffT 
HMMld HlPd«b1 dTt TTcR Pdtebtf TW M^dldll 


"ZTzT 



°4fdsbH RiT fWT 


iWfffatf srk frRt r ttRRTR t Rt traiRRit RRRit 
sffl ttfeR ^#t wfmh RffaRt Rff Rtf RRTf Rtl 
RRRR Rif #i R RPTt ^ 31TR RfRRT J JUNrH<* RT^IT 3 
Rtf ffl RRRt Rtl 31R RfR Rtf 31TRRRRRT 8ft % RRi 
tlfRRit ftTSRT Pl^ldl RTR Rf ctRRR ^ fRRRf Rif Jlfuidl-M 
RppRRT ^ ycbifyid Rifi 


iHlRsH^K RR vnw % iJRRT RRT tf ^cishH Rif 
Pl'HH RiT Hldl RiTRT tl 

Rt> Pi-HH 0>Sfll t ■ft)' RfcT ^ fft Ri Rif Ri R^SICI if 
tJRWh RRT RRRT WcIT tl 


RF RiTRt 
3TRTTR t> fft Rif 
RttJRT RiT Rf tf 
3Hcbt}u| RfrrjRT RR 
WORTI 


\c 


3-TWT 3T^f 9 TJ, ‘ W ^cd t ^d9hH W1 PldH 
<)4^Ti|chK ^RT t^T? 


FT, tR 
rTT 3 T^T cT|c^ 

fw? 
tl 


x w\WAv> 

y 7fJ 


oj 


O 


J jtitd ferft 
■3(1 T cTTF t 
cZTc^TT ^TTI , 


^ 3TT#^ 

^<id ^FT ^TTcTT tl 
3<hH T d>d<T ^TT 
ftT^RT ^ 

« R ^TR 
fRvRT dPrd> ^RRT 
foT^T 

J I f ,J I cl ^FT ^ft TRRI 
3 Fh 


|>Ri t 3TRR dSd ^TPT tf RFTJTT RiT 
feRT RT 1% 'tt tt Tjt tf RTRT 
RR, RTTRiT TJRTR RRI Rft-Rtf RRRT 
RTRT 'tl RTfRiR Tjt 't fft RRT 'JTrR 
Rf flRRTR ^ RtR R RTRfRR WR 
RRT RT? 

RF 3TRt RRi RRi TFTR Ft RTI 


^RR.H Rif fRRR it Rif tf TltRRT FRRT Rjf3R 
Rtf RTI 3TTTTT tf RF 3T1RR1FR it fat RRi TRRT 
RBftRRR RTI 


/ 


itw fRi FT RJtf diiai t, T3Ri 
^RfRRrff Rff U^lPkl RR% fRff ^ Rif 1 
% 3TfRTT RRRf dial tl Rf P+>< 
IJRtR % RTR Rf ^RIT RRf Rtf tf 
RRRTT? 


\ © | 

aRT fR RF fPm 
RiT Tt tf fRi 
' fRR W RT ffRIRf tRT t)| 
RRf W % fRrRTR^UT 
tf rrtMr RRRT t? . 


t f^TT % *\p<& 

^T ^dshH ^Rf fTO 

"^T3JT3TT 'WH < J II 1 3tHH cfci^ 

^ H1I 1 

fM \ 

3TTi%TW ^ RRT RRTI 

34R RRi HJRR TT^i RT*ff RtHR? % WT t 
T^l 1 Pm d FT ^TRiT RTI fR ^l^lrl 

t RtRf ^ fRRTTf tf RRiTTR tf RRTI Ritf 
3RTT t 3TT 3TWRT?T RrT RTcTTI 

^1 think yoiTareX f ^ h^ic ^ 

missing the whole! 1 RF tt fRRKf RiT 
^ point Isaac.^y 

/ TT) 

^ L 


■RJRR dPl a<5 3R1R ^3RI RR% 34 m 
34 TR Rjf ^nff t R^R R?T ftlRT, RtfRiR 
fRftlt fRi ^ RR fRRR RR 3 ftT R?TTf 
t 3 TSRRR RiT R^l 


Jr 


fRRft RF RRi 
dial tf tfiTTI 3 ftT tf 
■RTtiTT tfl 


D-2>. 







■fir ra mRuhh «t ^ t# cjR dufl^i if cRtff amt ?h ^ -qpm 

ITT 1 % TJRra oyrjmH mf RlHH t> 3 TpiT rarf «Mdl ■f, ” 4 <i '1 % <Wlf«U SIT fe TT^ W. 
mt ^fTtrair tHt ( mneK ckt rara fwr ) aftr ttRt mRckR) ^rar ^ 
Pimh ra meit «h<Mi aftr rarat ra arratraef tlw fmnr m ar^rnr ttrn 


■*jmt mt mRuiimT ra 3 t 4 «tT - tt frar 
Wit % *TeT Tt aelfIM ra 3 mi 
■^t TT^i rara 'Fra Ufa ^ 3 FT ^ 5 T 3 TR 

rath 


if rarai ^j% c^elojjel'H 
t^ra raft, Tjfr wra fq^iit mt 
l|Rra ra wra rant Ftranr 
ti ( T&eicgew ^7% ra rarrar 
ettaRra ^ttt nt R*ra w, Rroir 
w # tsrsR Ft w 
tgl 'ft mm I ) 

mr% tt^ 'iRtehi ra ftrara 
Rtmieii 3 frr fF yehK '-hi Ft mi mt 
ira ttF 3 frr hRhh«i fmra R?fti 
• ifami affr meinjein mt WJ Frt 
^ mRt ranteTft?PT TffeTT 

' 4 i Ft mi ftrara Ft ^ranrai 

■3f% ymi^i ^ arrarnr ra Ft 

3 TS-WT frajrari mRt fttftRt 
( reelecting ) ^ettratF crt Ft 

3 tl(e)behK f^FT (FT •^'ilFtHH 

^ettratF ram % rat ^^nrar wm 

to 


ff raer Rrmt crt iter sit Ft ranRtRt 
Rftl Ftt mRi F5t RfSrlRa m<cti ®ITI 


c? 5 ?cS< y 



iWS 



^TFI% ^TT ) 



pp m f>tf F t Tjra ftt 

HStitd sFf, ^eil F Fit tlRd 
fmra 1 ft f? fff Rrsra fti 
rantra fRi 




RlfaRwi ^ 6 \ 9 


^T T3TO MRffdl M STTI TO 3TTR 3TSjt 
RR TOt WT TOT fTOTO RT <SH?m TOT <act<l 
<rW TO ®i'Jll'H R WTOTT '■'•'41^1 '-K-P <Mcll STTI 


■g^r RTTO TOTt TJ^T^I ^T 

it 13 1 % ■^ 11 ' t^ir am'! 
Rtro TOf ti 


^TcT HdH cfc ^t 
H^l 3 T^T 3 Ind R'IqSH’TI ^ 
^ihh eTR^ i rr ^nr 

cbtdl Wf fch'MI I 


^ ^ ^TT CRT TJRTT ^1 
Sldffcb cgjj THPT PP^TTI 


t 3 RI<H dll <HKr 1 «t)>sl dsdd 

^1 ^|RsK<*k smt ^5 ^ftl cRTT 
^ # oft sftl ^RT^ 7 [ %^RT SFT^ - ^ ^ff 
^TMt "t foPt ^Ifdchl ^TT ^Tff^T WfT 

^tti 


3 T®T ^ ^t 

tl 


' ..u ?” ) 


^R RtR TTTRT tf -<jil ^ 3 R^ TJR 9 1 JTOf R> <^R TOT 
fq«iK TOT RTt RTO 3 TlfR TfST tf TOR ftRT ^TTI 
RTTt RTt RRiemunl - 

‘fTORTTnTO #5[TfRTT yP-HlMill ^^ficbl’ 

^ rtr ^ RfifTO ^ wn 

PdTHTOI 3T«f RT 

Ml^fdch TO?fR ^ ‘iPuidld fRRRI 
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Isaac Newton 


2 


1687 


L, 




y 



TO TO W& TOT RlTMrM^I ^r^feTO ( RT TORR 

f q frrP m ) % tot Tt Itorttr ^tti to #r tt«t¥ r 

t^RT RTI 


TOT Rt TOR R TOtcT^, fiifTTfW R^R TOT TOT 4 t 
RTTTOT TRfRRT RTO RRTOI 


d'at TOT% front TTTOT^ ^ Rftf 
TO fTOSRT TOt RtR Sicil t'l TOIT | 
TO TOTOJ TJTO fTOTO TO Rt 
TOTOt f? 


3TTT to to to w 
(TOT RTTTOf^R TOTRT t? from) 

ttrtrto f! 


YTL a 


k rfr |?ck wrft 
tl 


% TTlR TOtl TOT% : 


Rtto TOt toRt TOt Tfrofror tot% rtot froR ttot% ttI'i 
T.TR tro ciuf-i frorr fro frorr rtott Itor tot to ftr to 'TO 1 ^ TOt 

TOI TOWd TOTTO f, 3frr 3TrT TT 

?.TO rht TOt fronror to tom TOt fro to 3rrot Rftr totr fi 

TORt TO attrorot to tor ^Ri'm sfti TOf TOt Rftr TOt TOt TOt 
TOW TJTO TOfeR MpU l dld TOTR RTI % ^RR TOTTOt ^TO3TTR 

TOtl 


2 -& 







^TTOR 4 Ft 44 R '^^JFR TO WT 4 RFCl 
<?f4 oft 4tl 3TTOR 4f ^41 R Ft 3TRRT Pi 41 
tot fftttot; M4w tot 
OTTOTO TOI 




44 4 4 frrarof 4 4rofiR tottr 4 rto tor ^iw fr^i 

■TO TTOT 4 TOTR TsRTftT ft4l 


^i4n<ch cfc fwff 4 
wit sjto^ 4 to^it 4 
44jrftTO 4t4i 4 fror t^tt 
TOR 4 fTO FR ^H4)r|3Tf 4 
f44 34 4 t tot 4 44 4i 


rt tj4 4 to 4 fror 'll tot 
TO 4 rJiFTTt TOTt 4n 


4# r^cbl ^JRR TO RFTT f^TOTT TO, Fr4 ^ PH4W 

tot 'jfe totr 4 ^ totti 



'%44 TOT RTO 4 4%tT ItRT TO TOP 
TOlfTOTO TRTO TOTTI TOT TOTOR TO 4 

fro to TO Rt4 4i4^ti to to^t fror 
fTOTO| TOT TOTTI 3TTT TO $rMi 4114a 
It tot tto fro 14)41 TO 

TORT TORT TO TORT TOR RTOI 



TO ^fTOTftTTO WTOt 4 4 4 RRRRT TFT 4 t 
TTTOJR 4, TO T[TO TO^3 4 TOT TO P \<sH TO 


TORR? TOT R<^4 fTOT I 



%ft- trot 4 tjItjtot 4 4, 1758 4 rto *Jr4j 4^t rtoi to toto 4 
TO" 4TFT1TTTO TORT 4 1 ^ 4 TOT I 14 44 TOTTO 4 RTOTO TO4 

4 y ^JTO ^TO TO I 


IF TOt TO I 
44 TOT TO I 




TO t^t! rto ^4 
TOT fTOR TFT 4... 4 
FT ^ TOR R cRR: TOT 
3TRTT tl 

TOT Ft ... FTTTOT 
RcTTOR TO TOT TT R 
F?t 4 TOF TTteTOT 3TT% 
TORT |l TOTT t FRRT 

4114a t|rt fro 4 tor 


* The expression holy cow 

WAS NOT INVENTED TILL THE BRITISH WENT TO INDIA. 


t# % 'pffIR rIMNI srr t# TT VS* TIM 

t ^ H^rl^cb 3TRTT tl 

3TT3T *ft t^ft fayq ^>T S5JPT STCpt 3tr ol^ai 

tl ffcFT % VPnZ ttt ^ %t *rrt 
TJ^V? tttt tl 

t^ft ti #rt ?a^K ^rti frrait sttmt 
eft 3UTRTTT STJiITtlrT tl 


... 3tr titst tt '=^tt *rti 






■^T efft ^Ifdcb) 



^Ifdcbl % f^TPT ^ fafiPwR'M m # WfT <PR TF5T feiri T1T7I TpftrT fftlT 

m ^ -^t % ^ wif tjr it xj^f ^gr f^ir fti #»ff % 

t?TfW W^F^PT 3tR8fT T^spft ^tl $*H<i> 3TFT 3ft? flch-lichi 'ft 

yMpd ■f3R ^T "STPtPf chch fspT *PT 7TTT| 





fwl -p; w 


r>?9 <rIrI HI tUt h ij s<r R rh <gi<rtl TRTI HpT ^RH RTI ik 
HRRH t itf TT^TT Rt Rist lit H '#5f RH flHIT fTH TRTI 
«m w nrrnfi nt ^ HifiiH wq? 


it RHH f fH ^flRlfl Ht HRT H 
RflT RH Tjtll H II % Hf pm< 
icdl^blM Ht W R HI 1H II . 


RRflRTT fl 
chT|T<*. Hitt H 

Hint r% t, "t 
IHRtH TStt lit 
Ht Hl^lTlff Hf 
UlRI’fl R feiRfcifl <*>< j 
RHI II 


W TRR tt fHT RH HR tj.R'txrt tt it yVl‘1 it 
RHIT tl HIHM Ht RTT fl?HR IT 1H II HR 
Ilf Ht HHRf ritt HKri'i fHH in 131 fin it 
tint wi 8 ■gn iti 


TJRT IW % rj*^Kl HI 
Rim t? IR H W Ilf 
^3 RTR tl 
Wl 




1^ HI RR1 tt RRfll t fH Ilf Ht HUH H RftRTH RH 
flttl HR R tl 


/^ft^R RSgt Ht HH ^ 
^/^o tf |$«t lit RIR% lit 

IHit wr ff cit it lit itt 
hhh ^ mRriui hiri Rif 
rhttr; (ifmrr) fi 11 % ttr 
hr 'Sf t f 1 , s>o, ^ , 
rr aftr ^ 00 , 


fHIlt R^RIT HI f! 
3ftT 3RTT RR IR HR <t 
IT RIlfH if % I HT Rf 
3ffT fHT I % RTR it , it 
RH IH HR fRUIT t 
°, <!, X, IT 



1781 f ftfHTR itfa, RH HtfHH wtlftiit, t RH IH H RHI 
IRHT HR RtlR RH IHI Rtf Ht HI H t fH IRHt HRT RIHfl Ht 
HIT if HIT Ilf it Ilf RT Rfl H Ht IHI HI Tit it, iftrH ifl tt 

HTR>t Hit sftl 


RIH RI t fe Htl 
iR RIR rih ri 
RIH tl 


it HI R3TT 
ifl H 
IRTTT RjRT 
l II Ilf t? 


tlfni t^t! 
ri Rt irtt 
HR t tl IF 
Rlfl % 3TRH 
t, 3ftT Ht 
TTHIT Tl tH 


H IH, fH it <alt H RtlR Ht HH it fllR HT R1HT HTlt t, I 
1^1 HRlfll (hr 1 1 lit HURT 8 TRsH t tn HI H Ht HI tl 

it 1^1 



1801 t RU IIHlt itlfH twit t RH t til Ht 
H if tl f RRt fR RIH I ITlt tl t itl HI '^tt-'Stt III Hirt 
THIlf R HR 1RI 


HRH t 1 h 
t cJRT II 4«h^ 
t Ht fH fHTlt 
TIltHtl IpflH ^ 
HTTH ^T ^T it 
IH itlll 



3H51, HIT ' 
RRI t it 
! RHt 3RT Rt ifll 
ft RT ^ II j 
(RRtrfii) 
Hill 


^oo % ^ig ^ UF 'fF feTF 
^TIT ^1 % TT^ft UF ^ ^ Ft ^ Wt 
^rfWTT 

FeT ^Idl sni 


3TTF sft ^Mrll f%) 8JF "^t ^rMprl 

^ V^i 3?fsr^ ^Tl^rl TRT ^TF F 
^FFrfrT ^ f^HIVIcHKl Rsl^M % ^ 

K[<*> TTF gdH "TFT Ig^l I 



^iPdcbl eft 


^Ft ^nfcT ^I'Tl trH ^vH ^T# sfh 


Tr*r fpn®r if 
rT f^rr xrr fq^r ^ft 

^TTT 3^ ^HlPdd ^ % 
^ichdl W 

tl 




%T^, T?fc ^ fTTT X R ^ 
Rh^mT ^ WTcTT ^ Wf 33TTT ^T 
TTTkTT 2JT, ^T ... 


$Hd FT tmM "3TT f ^M if 

3# ■few t # #ft ^TfF^I ^ 

'Hchdl % fe 3TR W FT w 
■^17% 3T^ft TT3T ip^T 3*ft i|, 
^^TTT cfit 3FR ^ TT ^dl TFTTT 

tl 


(p* / o ^ 

' U 


In the 1840s, two bright 

MATHEMATICIANS, JOHN COUCH 

Adams and Urbain Le Verrier, 

SET TO WORK INDEPENDENTLY. 


'"Suppose there is an unseen 
object that is pulling Uranus 
out of its track. 

sm% 


FT? Hldd ^ 1% -^id Ft Rifl'd ■d'^t t, <4dl MpJId^t d u ldl d><cl Tt stir Fd) 

1 3m fFFt ft Ffti 


FtF dJT^f ^ 3TTTTFTT TT^> THT 

ttF tt TdiMl 


ttF fit ^ 3tttpftt tt^j fst ttF 
tt FTfttl 



1846 t, Fd> ddl Ft? THddl F8JT FT ’■•JHdl Hldl 
ff, ftcr^'ri trft f Ftn t FfFFFFt Ft 
ttl 


FF ftFF IWMch tl t 3TF FFt Ft 
FjttfFFF ^irdchl FT ^pffT Ftf FWTTI 




dn^i F>t <SllF 
(FT 1% FTT <2lN TUT FT dIH <<211 FF F) 
^tffFFF 4ftFt Ft -h^Txih <JHdP«r sfri 


FFTTF i! Jlpjlddl 
f FT T^F ^i<d, 4?eKd 
31FFt tTF 'TT ffe 
FT T^F 3H<(<si 
FF Ft 'ftsffrl Ft, 
Tit Ft diet? Pdadl 
^p§[F FF itl^dl 
% TIFF tl 




fftf tl qfwf ft ff ^ft amt trF ft ft ff Fitt ff 

Ft ft«rft Ft, Tjf Ft FtF fFHt ^pF FF \4<Jddl t ^T^cTT tl Hl^d Ft 
FtqFTT sfa FfF dldFld Ft, FT FF Ft ^ FTF 't 

F8T ^ ’FFqjTF <FT ddKI<l) FFf t^ WF1 STTI tfel ^ 3TcR # ST^ft ^ft FF# 
FFT f31T 8TT, 3T^T SFlti W =HK'WH'l FFIT Wl 1930 t <3^ W 

fFF (FFt F5FT ^ 31TFK FT TIFTT fFFRl) FRFT Fff W FH Fl%< t, 
O'llelld^lldl 3t< d’sel 't f^l Ft W Ft f^Tft FT ST^TFT <rl‘lH FFTI Fff 
Fft^TFFl t FftF fFF FI FFFT FF FJFt WT FFI 
3TTF FF dldd t fF Fjt < i’td<H 't F^T t Ft^ Ft R<ad FFF 31cF FT 
FTF 't iFt F^F tt 'StF tl fF FF t Ft STJFTlFcT FF FM FF 3TFT F FF 
FF3JF did) FFT FTF FF FFT F,d) FFTF FFF t FFF Fiq FTF FT qdtjdld 

FFTTF FI 

2006 t FJFT Ft FT? FT FFf d?l Idl FF FT fFF FF, FfcF d§ci t tTF 
Fff t FF FF FF Ft FF^JF t Ft Tjt Fft FffFF FTF tl 


w 
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3T*TT ^'Hchl cit^l ^ \ 

?^oo tiKrti % 3TTflTO5T 
% rjcn-ii ^ % ^nr '3pJ 
wmi TT Roo 

WTf -fif % f^gRT 
% imcr gft -mkm* 

sftfRE TRTOTf cF|- 
oMHsMI W ^1# «ftl 1 


i 


w 


M#Tt T 

M MFT ^TTI ^ ^t wi 


/ See \ 
j how Mercury's \ 
( orbit keeps 
turning? This 
can't be explained 
by the combined 
1 pull of all the j 
\ other known / 
\ planets. y 


Are you suggesting ^ 
that there is another planet like 
. Neptune yet undiscovered?^^ 




w 


Some people thought that there was a 

PLANET WITH A TINY ORBIT WHICH EVADED 
SIGHTING BECAUSE OF THE Sun's GLARE. 

The fictitious planet was named 

Vulcan. 


In 1915 the famous German physicist Albert Einstein came up 

WITH A NEW THEORY OF GRAVITATION CALLED THE GENERAL THEORY OF 

Relativity. It was a completely new way of looking at gravity. 
According to Einstein's theory, Newtonian theory of celestial 

MECHANICS WAS ONLY APPROXIMATELY CORRECT. 


I swear > 
I saw Vulcan 
yesterday. 
Don't know 
where it's 
hiding now.. 



Numerous false sightings of Vulcan 

WERE REPORTED, BUT NEVER PROVED. 


Wait a minute. According to Einstein, 
all elliptical orbits precess like that of 
S Mercury. 




y Mercury's >v 
/ precession \ 
matches with 
Einstein's theory 
perfectly. I have 
gone through they 
calculations / 
\ myself, y 



Einstein s General Theory of Relativity 

ELIMINATED THE NEED TO LOOK FOR ANOTHER 

planet. Vulcan remained fictitious. 


Newton's theory 
failed here. 
Thanks to 
Einstein, we were 
saved in time. 


It would ^ 
have been cool to have 
a new planet though. I 
kind of liked the name 
v Vulcan. 



That Newton's theory was only approximate was hard to 

SWALLOW, BUT THE EVIDENCE WAS COMPELLING. MOREOVER ElNSTEIN's 
THEORY WAS RADICALLY BEAUTIFUL. ACCORDING TO ElNSTEIN, SPACE 
AND TIME WERE INTERWOVEN INTO A FABRIC. He SAID THAT GRAVITY 
WAS NOT A FORCE AT ALL BUT A FORCE-LIKE ILLUSION CAUSED BY THE 
SPACE-TIME FABRIC WHICH BENT PATHS OF FREELY MOVING OBJECTS. 

Einstein argued that the space-time fabric that bends paths of 

OBJECTS ALSO BENDS THE PATH OF LIGHT. THIS PHENOMENON KNOWN AS 
GRAVITATIONAL LENSING WAS CAREFULLY MEASURED AND IT MATCHED 

well with Einstein's calculations. The General Theory of 
Relativity was slowly accepted as a superior theory for 

UNDERSTANDING CELESTIAL MECHANICS. 

Einstein's theory of gravitation has stood its ground for 

ALMOST A CENTURY. It IS STILL THE BEST THEORY AVAILABLE TO 
EXPLAIN CELESTIAL MOTION. 
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FF Ft FTt^ F^t *?<m 1 FTF FFt Ft 1% ^1^41 Ft FT i 
3T^T J 1<rlPHI # t]^| 


FF 3tfF?FF#F 
'%\ 3 ?TcR 17FFTT, f^l 
fFT# TTFF TJTT FTT 
TJTT fF?F FFFTT FRTT 
FT, 3TWT 

jWcw 4T FT 

^TTF Tf % 
F^TrT t? 



41 wt w 1 ^ ^4 4^r ir4k ^it i? 


4 44f4TRf %2l4 T4t t... WT^FT 100,000,000,000 (41 3TR) ^4 WTI 
41 F^4f 4 44 ti it 44^41 tt^ ^4 ^nr 44ff4n4f 4 ^ri ti 

44ci tin 41 44?4t 4 100 , 000 , 000,000 (4l sir) ci4 1 4tr w 100,000 
w?i ^4 4(41 ti 

^1 314HlPHd f4RR WWI 200,000,000,000 (4 41 3TR) W?1 ^4 tl 

44N41 4 cim 4 44, w 44f4n4f 4 4 44r f4?iM m41 t«ipt tl 

3FFT 4 W 1 ^ 3tf4^?R t4TF wl 344^1 tl 3RRT 4... ^ 3Tclft^ ^ W 
wl t... w4f% ^r 414 4 ^41 im41 rir ti 



^TF W c t9< , -| fenT ^oT 'll 
^TT W R ^Ft TR t? 
FT*** ^T^ft ^ fcT*t ^TFtl 


■err ^iMrii i?? 
7TRTF fFF ? FF FFT 
1R FFT, ^flfch FF ^ 

wf^ -m 

^fhTT3ff ^ ^FiTI 


rzT 





W ^ fR?R, faRR ¥R RR^ t, ¥R RF^T RR fRRR t? 
¥RKt ^RRI Rk R 1 ^, IRRt RTRRR RRT RWR Rt 

RR 3RRf 3RRf ttfRRRT ^ R*RR* R RFRT BRR# t? 


hm cTT ?hi< mi-h fq*q R RF?t Rt qidi RR -nq-H R>t 
SlHdl elctl I cJR ^ faddl RRR tt RcRt ^ 
RR RTRR (JR RRT RWlt? sjRrf fR^3Tf RR 
RRT ^rg;| rrj if Rit t? 'Wrrri t? 



■Rf RfR 3TTRRRT RR 3;<arl t RR RT shA RftRt 

WJ IQ; tl If Rt RRt cTTTf 3ffT ttrfRRRf t RfR 

RTRT RRRT 'RTfRT RTfRT R5t t tw RR 

<£f«cblu| RRT RRjl 

Rffl RR W f§R[ R=F jW4RrT RTT tl TJRT 
3rk?R R*Jf f R=F RRR "t ^RTRT t#TRT tl 

F^-sTR fRRR 3TRft§T f R=F 3RR ^ ^JRTRT THR TRJR 

fRHsrt Rt tl 



1*1 % 





FF FFTFF TFTF FT J MI 1? 1% FF F5FT FT? FTt 
WlFII FjTF FF fFF TFT FFTT FT FF>^ i?l 
Fell FF HSei ^ FtFT 3T^F FF FTcT 1? I 




^F FFTFF FF F|TF FF ’ll FFT FR 
IFF FkFT FF <<sld 1? 3fF FF 
FFF FT FFT 1? 1% ... 


FT 3rR% eft 
rFTTTt ^Tl 










¥t, SPK t°FM f^PT =fft H ^\i 

i 4' -ftnin! i, eft... 

^ ^ pH4H 3TpeTq tl 


ifejfem W PdcbW 

^ 3 400 Wl nfe fdlfdfi t id! fell ^Hld fen SIT, 
cfe ^ ^M<4o4'J| fetcT feld ^ 3Tffe fe W tl 


■ft ■fefr feft 

% ffer ■Hebfll SIT, 
felT W ^«hl fl SHkI ; 
ffefft 3IT?TT 
3Tsf ^fefeT ft fl 


+ 


TT ^ TToT fer 

t fe 

fertrfeT fe ffer 

| ■H<*>dl SJT I ife 3TST 

$fe ^U^T 
fedddldl WIT 
«)l 


TsFTtdfeH ff fife ff fefe ^TT 3T?f sit idlfell f 1JSITTI 


T^fet idlfell (fe tldlPddd idlfeN 
<4>3dld t) f ft fet flf «tl 


orfT fen fe fefetffed 

<*>(?<rUdl % 3TlT TT^i sfei fe 

3fefer <*3d i d i tL 




Sy 


f^RRT 3Tf^f^^ 1 1 , feTTT ITT ^i^i yc^lVI ^ 

mct)6 mi^ii 3TtT <sml IT ^TPTT ^TP% ^ fTTTT minTTI 


In 1700 William Herschel constructed a 40 feet long telescope. Its Objective had a diameter of 4 feet. 


fertfen <M) fell ff ^ wira 
^nrcfe sffi 


fe fenf fe femr fefe 4w fi 
% '?fe fet fit t Ife % 3iq% T|n 

SfTT % ddfe cfet fl 


t Ti^ TW yPdffel 
\fef fef fen T IT TfT ib 



9 ° o 


fer uPdfe fe fenf 
?fen fei sfe spfe 
fet '=T3T STTct t? 


■1 


fe?R idlfell ^RPTT fenf ^dlftlft t fe T5=F «ltl 
iiferfeifef fe tp fe fe oii^u^d fe ~zm 
fe Tift ^ht n^?n siti ffefe nTron idlfel fe 
fefe fe wi fefe ft ^nft sfti 


y<*>m fe y<})fd fe M5<] ft mud t feffefenr 
<?fe fe T!^ 'I* fen ft «ind ffel 




a 


v t 


^TTT ■p Ch<dl 1 

t- W ^ 

^jfe?T ^rR ^Pl 
T TT rFTT % 
PcWltd, ’^JT 
Tt4t frff ^ ycbi^i J 

^TF TT^T Perl'll 

^TTP t l^ 

4“* "Q^P ^elldl f^TTTTf ^ %4 Wft 1? I 

■Q^P #TT ^ ycbN^ ^ ^TRT 4t ^cTT il H<Mcfn 

(fT^rf^T) (f^ -4dlPl^H ^ ^FT ^T 

^fHT ^TTcTT i), 3T4t cT^P ^Ph^ll WTFelftwW ^T ftpT TTT^ft tl 


^tNp chi <Hfel 
f ychl^l ^ 31^1-31^1 

vri ^ f^PT-f^PT 

chi v M ''TT Hi 6 rll ’ll 
I c^Tfch TH^F ychi^i 

THf % ^TT ”1, ^f 
^Tfwr ti 




TTc% 3PT% 

iwml 

^TT FT Tm TTTfr 
4P^rr^ 3TlT 

\TOR % ^Tl 


W 3?|chlVI 

f ^f 

^f ^rr fimiRch 
^Thci % ift ^r 
STRT 'q^TT? 


3TR WT^FT TT^ft -g^FT TTT^TFT ( 3TR^^t) *q^f ^ 

^frfeff qr 3r^, f ( 


[tit ^fer fe ^it wit tl 


^ idlfei Tjfe fe mR*hi nfe t, ^tfer ^fei f 
fik h's<i fe diyi fe ■§! «i§,d h^i%< fefr^T id) fell 5-yd 

fe ffen n fe fe fefer crfef fet tfe 
dld=hKl ft fe ft t, mUTSI ft fen nfefe fefe tfe tl 




4-iWn 


cRt 

TT^FTT frff % 
pHdch< ^rfr ti fir*t 

^T ychi^i ^ 

TTf 

t cTp? t?TT % 


3frr cRM 
IpT < 4 ll «hl Pm J 
^ pMI ^fp It 
f ^TT Phi I 

T^mr 

{ft^m f 

^cJ*T% ?J^\3TRT 

^t «ftl 


■^H oTPT ^IMd ^ 

1% P*W ^ 

T pTH ^TotT y<hm 

%T "I ^ 

^ % 17 ^ 
%WT ^T ^r i 
^ tTT %TT tl 


3}|RsK <hK H?bW1 

ttt t, t ^T? 


18^f ^ #rff ^ ■qRT % 3RFRT T’ff ^ ^ SfefM *ft ^TcT ^ IfaT tl 


fit t 3t^R ^R h trtRT %ti 


?fr 3fi3ft®r ®nw 'll ^ 

5ft <£ 3f^ ftFFt ti 


31^, *4$ cl ^t<l$l Isl chi 

TFt^TTFF t^ST^T % cfitf ^q^r 

tl 





/^ tf TPt^T 'W ^chi 
3tsf ti ^ wtt t ^ t*^r T*t 
| , Mt t w ^t 3tn§f cfc fcrl 
3t^T tl Py^H ^t ^ft 3# cTTF 3teFT 
\ 3teT*t ^tT t?TT t 'tw ’^T 
I Tnf ^1 <htfli tl ^ . 


THT ^7T ^ ^eTR, 3[fPT PT *ft TTTfRrT 

^ *OekiU ■^T Ml 


fn ^ 37rfr ^ 
3T^?R fp^T ’SFl’ I 
TTTRFPft (34c^dlc|Mdd ) 
■35T 'PT cRT |j 




afrr ■# 3 ?^r strt 
firt lr I ^ pt 
3rrcft ( ) 

«h5<i I 




sngfPF Ph4h ^ sppr, w?t cnrff ^ ^tt ti 
3RFT 3RFT ■#' ^ W?T ^T cRTT (^fsr) f«FT f^FT 
■ffcTT 'll f^T TT) ^TRT ^T ^HTT 

cT^t 3^T «I’'m 1 ^)t '^Fl' '?Mi' 'll 

Mil^Hl ^ft cR Isq ^ ^ tl 

3TOI %Rff Wt cHTT |«4 ?m ^ ^ cTKft itit ll 

3TM RR ^jfp^ f % I' W?T ^T ^ ^PT STpcRT 
3Tk H-U^mI %Rlf ^ ^TPt 3Tll cW ^ 13TT ll 
%Rf W^T T3=F ^ter RTT tl43I ll 

Is^FR ^ Pff cRf, 3^ ^ 3RFT 3RFT fpPT 

^ It ^TF fH TR l-TTPT %Rf, TTFT %Rf, RTpFT 
Iftlf -m sttHi 






^ ^ TTtWrft cfc t^T 7T 
ftp*? % rfr 

cjlcil c^TT f^^IT? 



19^f Tf# ^ 3 fM* -q^ 3JWTT ^ W^T ^ *A<*£H ^ 3TSZFR ¥H 
f^TFT ^ '3r^ ^ W ^sTST f^TTI 


3TlT 'H l ^c^ anal 
^TT% ^T W5 ^ 3TR ychi^i 
^T? 





^cT TT 3T^T r T 3T^T r T TT p-|<=h^H y<*>Ri H'SciM ^ I 


^lP-TF> FI F-TF>T F1[TT <Jc-Hlfld ?rq; % fFF fFF 

FFt Ft itt ft fff fftt ^ f^f^f #st t’l 
qwt f^fff fi t ^ff ^fih ^ traFT it 

FIT FF?t t % Tt?TFt %F FF 2 ! 3 FT Ft tl 


f fi ttf; > 

fiuf FR 3ftr 
Ft fa5i| 

FFT FR FT tl 
TpfTTT FIT 
V FTFT t? / 


IF F^ SRFT t FI|F lf% fq;i 



1/^ FI Ft FfF 
f FFTIFHF fl IF FTF ' 
FtFIF Ft FTf F 
it FFRT t If IF FIT 
L FTTf fF> 4-t chi FFF F 
kv felt FtF % FF / 

I'v MulFT tl ^ \ 


d® 



' di 5 h ^'H'^ 

^qj^T W^ : c§^ 
'^Wt ^1M 



Fit, fFFTff t®g?IT, t&RTt FTfl Ff ^FJFf FT F^cT 
FRtFt t fF?#RT fFF FFI IFt F| RT4H flFcl Ft 
Fcllcl 4 fF cTTt F t®3<rTT fFF FtF it Ft t 3 tIt fFF 
FFTTT Flit FcrTFIT TTYI-ft tlT FFTT 'fl 

J-'fqdJFI'-ll t FUFF F ^iPHdlF Fit t FTTT SFH IFTFT 
FFt itt Rlcrfl ttfcTF fFFTFT FT SFH FlflF FT flFT I 

-^d-1 F FI ttfcTFt TFTfFF Ft Ft Ft FI FFIcft Ft fF 
fFF FFTT TFMF ffl stiffs F fFFTF F sftr fFF FFTT 
TTF ^FT F fFF FT! tl TtFFtTFFFt F FI FFF FFF fF 
IT TFFFtF FFJ F FIT IH FTF ttfcTF fFF-FTFTF FF 
3FFFF fFF FT FFI 

SfTF TFFF fFFF ttfcTFft Fit it IF TIK 2 II HI -11 FTF tl 






pgfFP ffrI wp pt ptp TFft iTRfr tt ppItf ti 

AV 


3frrfr^r it f^fr ^cbl'M M*m 
pt Pft ftrfPF sttfpt p# t'l ttf 
wr fpp #pf f^f fpp ti 


ft faliwui pt ff 

ftT-P fctvH chi H 
PT t? 




3Ttp! FF FTPT %F Ft fdt FFt Ft 3T^?F Ft, FT FF fPT «ft 
M^cIMI W FT^PTT tl rJR% PFt PTFt Ff^FFt' PT fFF TTpT-t 

^ pTTFFffaP?^^— "" 

PKIcK P^FP AdlWlM P|?F TPTFT pt FPFt tl t *A<^H $ 
fPTT TFT ■% fdt PTP *i3<Wl)d f , F*rt PPT FT F^' 

AdWlH, Tpr-t AdlWl'-l, tftrt AdlWl'T pft PFT PP tl 


PfPT FPTFT PT fppT FT Pitt %FT P TTPP tl 
PFF ^c^irHPl t Ft cffPT Tfep t ftt t P 
HMq ffe t PFt PTP PsT TTPF t’l 


'i<*iPU| % fat TP fafa^FT 
t prapftp tffar Ftp 
tl prapfPF tfap 3T^?F 
fptt Fft Ft fpf FPt " 


Point a TV remote towards a digital camera. 
What do you see in the display panel? 


FFT TJF> Hctcbl t FF TP 
AdlTplM tt t? FF tttt tt fpF 
T^tp FtFT PTp PM h 


/fF FT t fp FF tw 
Ft PM tl P PTT T[F 
ftt ^tt it FFit Pt oTicTi^ 


(Ft PTFF pfpT P^PF 
Ft fttmr pf F^ra^fw 


■fpf FPTT FPTP ^ fdt pfo fPFT PFPF 
Ftt t, Pt FPTT tfttt tdkpM ^ fdt TTpt 
%P WT Flfat tl PTf PlT M FFTF ^fPT 
ttcff 3 pt PFt PTpt IMPPI pt TIP tt tl 


«* 


PTFT tfttt Adi Phi Ff ^ PJF 3fk yteldlT Ft ft 
t tt yi*ifech PT t PPIFT t fPT ttt tl 


tttTPP Pt PFPT 
fpnfdt? ^ o tttrptF tw 
pqt It^T Tlpt t tt TP 
3ltpT FFt (Aoi TtPFT? 


tpft AdlJpIM^T^ 

[PF pt 1 Ft TP PTT Tip 

Ft FtP tl t fFFP 
PTP fafpTP FPF 
Tt^, FFP %FFT 
FtP jt 




ff pff 
Rtf ti pt tr 

FtPFP FFT Ptf 
.fl-IHd FFf FPFPI 


TMt PFT FPtlFt fFFI PdT AdlWl'-l PTP '^JTt ftpt tf 

ftTF tl FFPt fFFI TP FP^ 305 FteT tftFT FfttF PT PFRT t, 
3ft FTTPT 3#ftTT FKf ^ FTFt FTFPT IP tl 


<~i- 


C' C ?n.f 

^ O ^5 h 




3frrft^r 


FR - RF Hldd t 1% FRF 3TRF 9l^l u 'S R?f FFdl 
^ 3ft TPdl 'i'dcH RRJ3ff RH %sT %RT 'll 
3FR RF fcRdlTI TTFt RTRT WR, eft RRT RF*2 RRT 
RRT t fRR TRtRRT RTRFt t? 

tlTT R^jT Rp^ 

'll RFT RRj fRi $HKI 
TTRTT dR^cb 
f^TT R|R RTR |t Htoi 
RRT tl 


RTTRR I 3Tlt 3T#TO Rtt* t fwF TRtRRT, RTRRT 3?lt RTRt tl 
RefRTR 3fcTfeT RtRTR <£ RfR ^ FT3R tl 


'HdR h$cii 3RT 

t , ^RTTT 3^chdl RFt > 
?l iVl ch^^ll I RF RTR HI 'll 

fR> rft rt rrt Rp? tl 


wst 

^ oSJcJfTftcF rT8*T sft tl 


o 


!\ 


R^F d£l eTSR t RT tldd Rt fRR 
Rid tt RRI Midi I 


RRF It IRTRRT t iRF 
Ref* f^VlMchN Rc*5FT fqT 
fcbll fRR f^RT % ctchtl 
WTTTTI FTTTT TJSRt RT MT 
R*R tt TTRJRT tL 

FR FR wmit RR d^dl 
RFT chiH^l RFlr % T TrTT 
RFTT 'Hchd t 3ftT fR 
RRFTT R>t Re*** % RR 
^RR RReR RFT ^T F^T 
RRR fl 


© i 


RF It TTRR t 1% FR 3TRl RF RR Ht elNHo R "^ttl R£^ TTfR iNd t 
1% 1RTTR R?f Wfcf <=bdel Fit 3TRR 3TTR RFt RRT TTRcft t RR FR 
3TcTfej I ^Rft RfTFRT RRT tfl 




RF 3TTRTR R^t RT, 
ffRFT It RF RFTRT RRRt 
rti 


( ^T RF It RRR T^ ti^ 


RF d§d d^Jdoldl 3ft tit IN til 3TRT IR ^ 
'RTt 1% el TOft ^R tt H^d tl tdild 3 tH%T 

H°M I ’FIIHdl ^Rt 1“ %l tt RRkTT t ^1 R^cf 
eRF RRT do^dl Rtl 


IhI rrt Rddi tt 
tt^TTeTT t>» wt RTST 
fed HI t— ♦ 3TTRT 


3RTft^ I RRT, Wit N^HI It floT W!T 3ft 
^ fWPT I 3ft WWT IFTRt RRT Wt 3ft f^RTR t^TI tt RRRT 
t fl W ^1 3TBt Hdltl, ^cTT 3ft edled^ Wt tldd I 
"dR 3ft ^R 3TW Wt RRF ^Rt, R^F RT% RFRR R^l 


FR R^lt RTRTT tl 
3?TR| fRFRT 
3TWT RRT T^T tl 


I 4 1 ; RR Tltt ll FRlt TTF Tt 
RTFT It Idd tl 


I fRRRR RTeRT Ftt t RT 
| RRT RR it tt TTRFT 
3TTRTI 


y ^ 



'HHim 



